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a  b  s  t  r  a  c  t
Objective:  To identify  the  cognitive  proﬁle  of the elderly  and  its association  with  anthropometric  and
functional  aspects.
Methodology:  It is a cross-sectional  study  conducted  in  84  elderly.  Measured  up  the  following  anthropo-
metric  variables:  body  weight,  height,  waist  circumference,  hip  circumference  for subsequent  calculation
of the  conicity  index,  waist/hip  ratio  and  waist/height  ratio.  Furthermore,  the functional  aspects  were
measured  based  on  the battery  of tests  adapted  from  Functional  Fitness  Test  and  cognitive  impairment
using  the  Mini  Mental  State Examination.
Results:  Dementia  was  found  in  7% of the  elderly,  with  no  difference  between  genders.  The  waist/height
ratio  above  0.67  cm  increased  by 5.6 times  the  chance  to develop  dementia,  while  the  balance  showed  a
protective  factor  (15%  less  likely).
Conclusion:  There  was  a low  prevalence  of dementia,  the  Waist  Circumference  and  Hip  Circumference
indexes  demonstrated  a predictive  capacity  for  dementia  while  the  balance  pattern  was  considered  a
protective  factor.
©  2016  Consejerı´a  de  Turismo  y  Deporte  de la  Junta  de  Andalucı´a.  Published  by  Elsevier Espan˜a,  S.L.U.
This is  an open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).






r  e  s  u  m  e  n
Objetivo:  Identiﬁcar  el perﬁl  cognitivo  de  personas  ancianas  y  su  asociación  con  los  aspectos  funcionales
y  antropométricos.
Metodología:  Estudio  transversal  descriptivo  realizado  en  84  personas  ancianas.  Fueron  recogidos  datos
referentes  a las medidas  antropométricas:  masa  corporal,  estatura,  circunferencia  de  la  cintura,  circun-
ferencia  de  la  cadera,  para  posterior  cálculo  del índice  de  conicidad,  relación  cintura/cadera  y la relación
cintura/estatura.  Además,  fueron  medidos  datos  funcionales  basados  en  una  serie  de  pruebas  adaptadas
del Funtional  Fitness  Test y el  déﬁcit  cognitivo  fue  evaluado  a través  del  Mini Examen  del Estado  Mental.
Resultados:  La  demencia  encontrada  fue  del  7%  en  las  personas  mayores  de  edad.  La relación  cin-
tura/estatura  mayor  de  0.67  cm  aumentó  en 5.6 veces  las  posibilidades  de desarrollar  demencia,  mientras
que el  equilibrio  presentó  un  factor  de  protección  (15%  menos  de  probabilidad  de  presencia  de  demencia).
Conclusión:  Hubo  baja  frecuencia  de  demencia,  la circunferencia  de  la  cintura  y la  relación  cintura/cadera
presentaron  una  capacidad  predictiva,  mientras  que  el equilibrio  fue considerado  un factor  de  protección.
© 2016  Consejerı´a  de  Turismo  y  Deporte  de  la  Junta  de  Andalucı´a.  Publicado  por  Elsevier  Espan˜a,
S.L.U.  Este  es  un  artı´culo  Open  Access  bajo la  licencia  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Perﬁl  cognitivo  associado  a  aspectos  funcionais  e  antropométricos  em  idosos
r  e  s  u  m  o
Objetivo:  Identiﬁcar  o  perﬁl  cognitivo  de idosos  e a sua associac¸ ão  com  aspectos  funcionais  e
antropométricos.
Métodos:  Estudo  transversal  descritivo  realizado  em  84  idosos.  Mensuraram-se  as  seguintes  variáveis
antropométricas:  massa  corporal,  estatura,  circunferência  da  cintura  (CC),  circunferência  do  quadril
(CQ),  para  posterior  cálculo  do  índice  de  conicidade  (IC), relac¸ ão  cintura/quadril  (RCQ)  e  relac¸ ão  cin-
tura/estatura  (RCE).  Ademais,  foram  medidos  os  aspetos  funcionais  baseados  na bateria  de  testes  adaptada
do Funtional  Fitness  Test e o  deﬁcit  cognitivo,  por  meio  do  Mini  Exame  do Estado  Mental.
Resultados:  A  demência  foi encontrada  em  7% dos idosos,  não  havendo  diferenc¸ a entre  gêneros.  A RCE
acima  de  0.67  cm  aumentou  em  5.6  vezes  a chance  para  desenvolver  demência,  enquanto  o  equilíbrio
apresentou  fator  de  protec¸ ão (15%  menos  chances).
Conclusão: Houve  baixa  prevalência  de  demência,  a CC e RCE  apresentaram  capacidade  preditiva,
enquanto  o  equilíbrio  foi  considerado  fator  de  protec¸ ão.
©  2016  Consejerı´a  de  Turismo  y Deporte  de  la  Junta  de  Andalucı´a.  Publicado  por  Elsevier  Espan˜a,  S.L.U.







































a maximal isometric contraction to verbal command of the exam-
iner. Three attempts were made by alternating members, with 60 sntrodution
During the last few decades, there is a new demographic
ehavior in the elderly, in which there is a progressive increase
n the prevalence of the elderly population due to improvements
n life expectancy and the increase in the proportion of elderly
n the world’s population. However, the search for strategies
hat seek to prolong the life expectancy free of functional and
ognitive impairment is relevant. The elderly population is a group
haracterized by heterogeneity, so that we can ﬁnd in the same
ge group, elderly with preserved functional capacity and the ones
ith memory impairment levels in an advanced state.1
The aging is a continuous process in which there is a progres-
ive decline in physiological processes. Among the most apparent
hysiological changes during aging, there is a decrease in height
y about 1 cm per decade and structural and functional changes in
he nervous system, due to reduction in the number of neurons.
t is also usual to have increased arterial stiffness, increased blood
ressure, a decreased cardiac output at rest and during exercise,
nd reduced bone mineral density.2–4
Speciﬁcally, regarding the changes that affect the central ner-
ous system with the course of the aging process, there is the
entriculomegaly and reduced cortical mantle, usually accompa-
ied by progressive cognitive impairment. However, regardless of
egenerative diseases, cognitive dysfunction and dementia were
bserved. Dementia is the progressive reduction or loss of cogni-
ive abilities, partial or complete, permanent or momentary form,
nough to cause a loss of autonomy and functional decline.2
For Pedrosa and Holland,5 loss of independence and low levels
f cardiorespiratory ﬁtness are associated with risk of morbid-
ty and mortality from chronic diseases, on the other hand the
erformance of daily activities of life and the maintenance of inde-
endence are linked to improved general health. In this sense, low
evels of muscular strength and obesity are associated with func-
ional decline and cognitive impairment.3,6 In addition, important
easures related to functional capacity and maintenance of daily
ctivities as the amount of motor units, the contraction speed, neu-
ons driving speed, the reaction time, and volume of brain matter
how worsening over the decrease in walk velocity.1,4,7
Accordingly, it appears that functional capacity, maintaining the
utonomy are associated with a lower incidence of chronic degen-
rative diseases. Thus, there is a constant need for assessments and
aintaining physical ﬁtness, since it features associated with gen-
ral health in the elderly, particularly in relation to cardiovascularnc-nd/4.0/).
disease, cognitive response and hospitalization.2 In this light, the
aim of this study was  to evaluate the cognitive proﬁle of the elderly
and its association with anthropometric and functional aspects.
Methods
Subjects
The sample consisted of 84 elderly of both sexes (15 male and
69 female) aged between 61 and 90 years living in the Federal Dis-
trict, selected by convenience. The inclusion criteria were: have
over 60 years of age, a resident in own  home, sign the informed con-
sent term, participate in all data collections, show no neuropathy
or musculoskeletal problem that precludes participation in physical
tests.
Before data collection, the Ethics Committee on Research
of the Hospital of the Forces Army (HFA) under protocol
016/2011/CEP/HFA approved this study. Volunteers or their
guardians signed a free and informed consent form (ICF).
Experimental design
After contact with the elderly in their homes, we  collected data
related to anthropometric measurements, the Mini Mental State
Examination (MMSE), and functional testing. The adapted Func-
tional Fitness Test was used in this study.8–12
Romberg test: The researcher asked each volunteer to stay with
his/her feet together, barefoot, with open eyes for about 30 s and
then with eyes closed for 30 s. The standing position without loss
of balance clocked the permanence time and the test was consid-
ered positive when the volunteer has failed to spend more than
10 s with their eyes closed without body oscillations. It the time
each volunteer had to have the ﬁrst oscillation, considered equil-
ibration time, was  recorded similar to the procedure adopted by
Cho et al.8
Handgrip test: After familiarization, the participants were
seated, with the shoulder in neutral position, elbows bent at 90◦ and
wrist in a neutral position. The subjects were instructed to performinterval. No encouragement was  given by the researcher during the
test. The procedure was carried out respecting the criteria described
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Stand up and walk test (TSW) (Timed up and go – TUG): This test
as measured using a stopwatch and recorded in seconds the time
t takes to stand up from a chair, walk a distance of 3 m,  turn around
n obstacle and sit again. We  used a chair 45 cm in height for the seat
nd 65 cm in height to the armrest with backrest, brand Grosﬁllex®.
he TSW was done according to the procedure described by Hyun
t al.10
Chair get up test: For this test, we used a chair with traditional
ack, without lateral support, with 45 cm height, and a stopwatch.
he chair was supported on the wall to prevent the same from
oving during the test period. A pre-test for familiarization was
onducted to ensure that the participant sitting occupies most of
he seat with his/her feet ﬂat on the ﬂoor. He was spoken aloud each
ime the participant until the ﬁfth time. This test was  performed
ccording to procedure described by Yamauchi et al.11
Mini Mental State Examination (MMSE): The MMSE  consists of
ypical questions grouped into 7 categories, each of them designed
n order to assess speciﬁc cognitive functions, with they being:
ime orientation, local, words registration, attention and calcula-
ion, memory, language, and visual constructive capacity. Leading
uestions and punctuation establishment based on pre-established
cores on the instrument obtained responses. The cutoff points used
n this study were adopted as model, as used previously in another
tudy by Ferreira et al.12
Body mass and height:  For the body mass a digital Britania® bal-
nce with a resolution of 0.1 kg was used. For this measurement,
ndividuals were with minimum clothing, positioned to his feet,
nd remained motionless until the stabilization of the value dis-
layed on device. A tape ﬁxed to the wall was used for the height
easurement. The head was positioned according to the Frankfurt
lan in which an imaginary line was passing through the lowest
oint of the inferior orbital rim and the highest point of the upper
dge of the right auditory meatus.13 After these adjustments, the
ost prominent point of the head to the realization of the measure
as noted.
Waist and hip circumference:  The measurement of waist circum-
erence (WC) was carried out with a tape, 150 cm in length and
esolution of 0.1 cm.  It was measured in line with the navel, and
valuated without shirt. The measurement of the hip circumfer-
nce (WHR) was held at the leading region of the hip, assessed
ith feet together and legs straight.14
Arm circumference:  To measure the circumference of the arm,
he same was ﬂexed toward the chest at a 90◦ angle, and located
nd marked the midpoint between the acromion and olecranon.
able 1
haracterization sample with anthropometric data and hemodynamic performance.
Men
n = 15
Body mass (kg) 76.2 ± 10.0 
Height  (m)  1.6 ± 0.1 
Body  mass index (kg/m2) 28.5 ± 2.7 
Conicity  index 1.4 ± 0.1 
Waist  hip ratio (cm) 1.0 ± 0.1 
Waist  height ratio (cm) 0.64 ± 0.1 
Systolic  blood pressure (mmHg) 136 ± 13 
Diastolic  blood pressure (mmHg) 92 ± 13 
Mean  arterial pressure (mmHg) 106 ± 12 
Neck  circumference (cm) 43.0 ± 2.9 
Arm  circumference (cm) 31.4 ± 2.3 
Thigh  circumference (cm) 49.1 ± 4 
Hip  circumference (cm) 103.0 ± 6.8 
Waist  circumference (cm) 104.0 ± 9.3 
Dominance handgrip (kg) 17.0 ± 8.0 
Non-dominance handgrip (kg) 15.5 ± 8.5 
Test  stand and walk (s) 10.2 ± 3.3 
Chair  get up (s) 11.2 ± 6.0 
Mini-Mental State Examination (score) 21.4 ± 3.8 
* Signiﬁcant difference between men  versus women.ed Deporte. 2016;9(4):154–159
It was requested to the individual to stay with the arm extended
along the body and with the palm facing down.15
Thigh circumference:  The tape was  placed across, half way
between the inguinal line and the upper border of the patella. Feet
were slightly apart and body weight distributed equally between
them.14
Neck circumference:  The measurement was performed with the
participant standing with the back straight and head in the Frank-
furt horizontal plane. The tape was positioned in the lower neck
circumference just above the laryngeal prominence (Adam’s apple).
Statistical analysis
Initially the data normality was checked, using the Shapiro–Wilk
test when the group was stratiﬁed to 50 individuals and
Kolmogorov–Smirnov when the group was more than 50 individ-
uals. Descriptive statistics and frequency of measures were used
to assess the prevalence of hypertension, diabetes, labyrinthitis,
osteoporosis, physical activity and nutritional evaluation between
different groups. We  used the chi-square test to analyze the
frequency ratios between the different groups. The test “t” inde-
pendent was  applied to analyze the anthropometric, hemodynamic
differences, mental state and performance of functional tests in
accordance with the level of physical activity, nutritional classi-
ﬁcation and sex.
To analyze the cutoff points of anthropometric indicators and
performance of the studied functional tests that could identify
dementia the ROC curve technique (receiver operating characteris-
tic) was adopted. The bivariate regression models and multivariate
logistic regression were used to calculate the Odds Ratio (OR),
so that all the functional capacity and anthropometric variables
were tested as controls in the regression models. p value < 0.05 was
adopted to point out the signiﬁcant differences. Statistical analysis
was performed using SPSS 18.0 (SPSS Inc., Chicago, Illinois, USA) for
Windows, and the Stata software version 9.1 (College Station, TX:
StataCorp LP).
ResultsTables 1 and 2 presented the characteristics of the sample, with
anthropometric data, hemodynamics performance and results of






68.9 ± 12.0* 68.3 ± 13.3
1.6 ± 0.1* 15.5 ± 0.1
27.4 ± 4.4 27.6 ± 4.2
1.4 ± 0.1 1.4 ± 0.1
0.9 ± 0.1* 1.0 ± 0.1
0.6. ± 0.1 0.6 ± 0.1
131 ± 13 132 ± 13
85 ± 10 86 ± 11
100 ± 10 101 ± 11
38.9 ± 4.0* 39.1 ± 3.9
32.0 ± 4.2 32.0 ± 4.3
49.0 ± 6.1 48.5 ± 5.6
103.0 ± 11.1 104.0 ± 9.7
97.0 ± 9.8* 98.0 ± 10.6
20.4 ± 8.3 19.9 ± 8.3
18.7 ± 9.9 18.2 ± 9.7
11.3 ± 4.1 11.1 ± 4.0
12.1 ± 9.4 11.9 ± 3.5
21.9 ± 4.0 21.8 ± 4.0
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Table  2
Characterization of dementia data frequency and chronic diseases.
Men  Women  Total sample
Obesity 77% 56.5%* 572%
Hypertension 92.3% 73.2%* 76.2%
Diabetes Mellitus 38.5% 31% 32.1%
Labyrinthitis 23% 32.4% 31%
Osteoporosis 15.4% 26.8% 25%
Dementia 7.7% 7% 7.1%












Waist ROC area: 0.75 BMI ROC area: 0.71
DH strength ROC area:0.38
Reference
WHtR ROC area: 0.77
NDH strength ROC area: 0.33
0.75 1.00
Fig. 1. ROC curves for the anthropometric indicators and functional tests as predic-




















Odds Ratio for dementia for the total sample.
Measures Total sample
Body mass index (kg/m2) > 27 kg m2 3.75 (0.5–30)
Conicity index > 1.25 1
Waist > 100 cm 8.15 (0.99–66)
Waist height ratio (cm) > 0.67 5.63 (1.11–28)*
Sedentary lifestyle 1.36 (0.26–7.0)
Dominance handgrip (kg) > 20 0.53 (0.10–2.7)
Non-dominance handgrip (kg) > 20 0.36 (0.05–2.9)
Test stand and walk (s) > 10.59 0.5 (0.05–2.6)
Balance 0.15 (0.04–0.65)*
Chair get up (s) 0.65 (0.12–3.2)
formance cognitive test, as observed in this study. With increasing
T
Calmar pinch strength; NDH strength, nondominant hand palmar pinch strength;
OC, receiver operating characteristic; WHtR, waist-to-height ratio.
There was a statistically signiﬁcant difference for the variables:
ody weight, height, WHR, neck circumference and WC,  in which
en  showed higher values when compared to women.
Table 3 shows the cutoffs and their sensitivity and speciﬁcity of
nthropometric indicators and tests that measured the functional
apacity in predicting dementia.
According to Table 3, the WC and the waist/height ratio (WHeR)
ere considered predictors of dementia, since the lower limit of the
onﬁdence interval was above 0.50 (Li-IC > 0.5). Already body mass
ndex (BMI), taper index, waist/hip ratio (WHR) and performance
ests, as carried out in our methodology, showed no reliable val-
es of sensitivity and speciﬁcity (Li-CI < 0.5). Fig. 1 shows the ROC
urves of the key variables tested.
Table 4 presented the odds ratio of anthropometric measures
nd functional performance for dementia for the total sample.
Initially the sex was tested as modiﬁer effect; however, it
howed no change in capacity, and we chose to analyze only
he total sample without stratiﬁcation by sex. Among the anthro-
ometric and functional variables analyzed, only WHeR and the
quilibrium showed risk/protection, respectively as signiﬁcant.
eniors with above 0.67 cm WHeR were 5.63 times more at risk
able 3
utoffs, sensitivity and speciﬁcity of anthropometric measures and functional tests as pre
Dementia (n = 84) Cutoffs Sens
Waist (cm) 100 83.3
Body mass index (kg/m2) 28 67 
Conicity index 1.41 50 
Waist hip ratio (cm) 0.92 50 
Waist height ratio (cm) 0.67 67 
Dominance handgrip (kg) 24 67 
Non-dominance handgrip (kg) 28 67 
Test  stand and walk (s) 10.6 66 * Signiﬁcant odds ratio.
of presenting dementia while older people who have balance were
15% less likely to have dementia.
Discussion
The main results of this study showed that the prevalence of
dementia veriﬁed by the results of the MMSE in the elderly was
7%, and that among the anthropometric and functional variables
tested, only WC and WHeR showed predictive capacity to dementia.
When analyzed the odds ratio, it was  found that the maker of the
top WHeR to 0.67 cm is 5.6 times more likely to have dementia,
while the balance of the presence means protection factor by 15%.
It is important to understand that the MMSE  results only suggest
the presence of dementia, and despite having high correlation with
the same, more speciﬁc tests are necessary for the diagnosis to be
conﬁrmed.
We believe that the highest amount of abdominal fat was
veriﬁed by WC and WHeR. According to Matsudo et al.,16 the
anthropometric measures (greater deposition of fat in the central
region) are associated with lower levels of physical ﬁtness and a less
active lifestyle. The gain in body weight as well as body fat accu-
mulation particularly in the central region appears to result from
a standard genetically programmed, changes in diet and physical
activity level, age-related or an interaction between these factors.
Lower levels of muscle strength, as well as obesity (BMI ≥ 30),
higher waist circumference and percentages of fat are associated
with functional declinel.3
The grip strength is the only muscle strength measurement
recommended for clinical practice, so that it is increasingly used
for clinical diagnosis in elderly.17 Lower strength scores can be
considered an independent predictor of overall mortality in the
elderly over 85 years noninstitutionalized.18 The lower level phys-
ical ﬁtness, lifestyle and excess weight are closely related to social
isolation and physical mobility, and in some cases lead to loss of
functional independence and neurological disorders, affecting per-age, people become less active, their physical capabilities dimin-
ish and psychological changes appear as a feeling of old age, stress
and depression. Concurrently, there is the appearance of chronic
dictors of dementia.
itivity Speciﬁcity Area under curve
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iseases that contribute to deteriorate the aging process; however,
t seems that the disuse of physiological functions creates more
roblems than most of the effects of aging.16
In this sense, our study found that the balance was  consid-
red a protective factor for dementia. Since subjects with higher
erformance, in the balance of capacity, possibly present greater
hysical mobility and functional autonomy, which corroborates
orges et al.,19 appointed that the practice of physical activity and
unctional autonomy both promote rehabilitation, as maintain-
ng the overall health of the elderly maintaining physical ﬁtness,
ndependence and autonomy in activities of daily living. Currently
here are various methods for measuring body stability, which
s an important component in maintaining the standing posi-
ion of equilibrium and during daily activities and movements,
specially for elderly people, since they are considered to fall-
isk population.20 The system postural control depends on an
ntact ability (unharmed) to correctly perceive the environment by
eripheral sensory system, as well as the processing and integra-
ion of proprioceptive pathways, visual and vestibular in the central
ervous system.20
The risk of falls increases with aging, and can have a devastat-
ng effect on the independence and quality of life. Often it leads
o a vicious cycle of inactivity with future decline in functional-
ty, increased risk of falls, and more likely to need an attendant.
alance tests are useful tools to diagnose the loss of this phys-
cal ability. Encouraging seniors to improve physical feature can
elp them maintain independence and reduce the need for live
ssistance.21 Corroborating the ﬁndings of this study, Hanna et al.,22
ndicated that the moderately active people presented a lower risk
y mental disorders than those sedentary, showing that participa-
ion in physical exercise programs exerts beneﬁts in the physical
omain. Furthermore, psychologically and physically active people
robably have a faster cognitive processing. This can be explained
n part by a direct and indirect effect of exercise on cognitive
unction, such that the mechanisms that act directly increase the
peed of cognitive processing, leading to an improvement in cere-
ral circulation and changes in the synthesis and degradation
eurotransmitters.
In addition, direct mechanisms, such as low blood pressure,
ecrease in LDL and triglyceride in the blood plasma and inhibi-
ion of platelet aggregation appear to act indirectly by enhancing
hese functions and the overall functional capacity, reﬂecting in
his way on mental health in the elderly.23 The prevalence data of
ur study were similar to those presented by Oliveira et al.,24 which
lso show that cognitive impairments in the elderly detected by the
MSE  were not associated with the mobility test assessed by TSW.
hese results coincide with the literature and can be explained by
he fact that some cases of dementia, patients have exessiva move-
ent and unrest for much of the day. What they are not perceived
n Alzheimer’s dementia due to lack of extrapyramidal signs and
otor slowness.
One limitation of the present data is the sample size and the
isproportion between male and female elderly; however, the liter-
ture still lacks investigations like this, making relevant the results
f this study. Another limitation was the instrument used since
he MMSE despite being a widely used test, still lacks studies to
etter determine its use, as well as the adoption of appropriate
oints of cuts in the Brazilian population. Applicable, the present
tudy showed low prevalence of dementia in the elderly; how-
ver, it is important to keep the concern for variables related to
unctional capacity, as well as the anthropometric proﬁle, as they
resent relationship with the cognitive deﬁcits.25–27 In this sense,
ealth professionals should provide an environment that encour-
ges physical activity safely, maintenance of functional capacity
nd avoidance of excess weight, particularly in the central part of
he body.
2ed Deporte. 2016;9(4):154–159
In conclusion, the prevalence of dementia in the elderly was con-
sidered lower, however similar between male and female. Waist
circumference and waist/height ratio showed predictive ability for
dementia veriﬁed by MMSE, and seniors with greater deposition of
fat in the central region of the body showed 5.6 times more likely
to have dementia, while those with more balanced presence of a
protective factor, with 15%, were less likely to have dementia.
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